/ 11

Bioinformatic Analysis
Enrichment of Gene Ontology analysis. Proteins were classified by GO annotation into three categories: biological process, cellular compartment and molecular function. For each category, we used Functional Annotation Tool of DAVID Bioinformatics Resources 6.7 to identify enriched GO against the background of Homo sapiens. A two-tailed Fisher's exact test was employed to test the enrichment of the protein-containing IPI entries against all IPI proteins. Correction for multiple hypothesis testing was carried out using standard false discovery rate control methods.
The GO with a corrected p-value < 0.05 is considered significant.
Enrichment of pathway analysis. Encyclopedia of Genes and Genomes (KEGG) database was used to identify enriched pathways by Functional Annotation
Tool of DAVID against the background of Homo sapiens. A two-tailed Fisher's exact test was employed to test the enrichment of the protein-containing IPI entries against all IPI proteins. Correction for multiple hypothesis testing was carried out using standard false discovery rate control methods. The pathway with a corrected p-value < 0.05 was considered significant. These pathways were classified into hierarchical categories according to the KEGG website.
Enrichment of protein domain analysis. For each category proteins,
InterPro (a resource that provides functional analysis of protein sequences by classifying them into families and predicting the presence of domains and important sites) database was researched using Functional Annotation Tool of DAVID against the background of Homo sapiens. A two-tailed Fisher's exact test was employed to 3 / 11 test the enrichment of the protein-containing IPI entries against all IPI proteins.
Correction for multiple hypothesis testing was carried out using standard false discovery rate control methods and domains with a corrected p-value < 0.05 were considered significant.
Enrichment of complex analysis. Manually curated CORUM protein complex database for human was used for protein complex analysis. Overrepresented complexes were identified using hypergeometric test for each category proteins. A two-tailed Fisher's exact test was employed to test the enrichment of the protein-containing SwissProt entries against all SwissPort human proteins. Correction for multiple hypothesis testing was carried out using standard false discovery rate control methods and complexes with a corrected p-value < 0.05 were considered significant.
Enrichment-based clustering analysis. All the protein categories obtained after enrichment were collated along with their P values, and then filtered for those categories which were at least enriched in one of the clusters with P value<0.05. This filtered P value matrix was transformed by the function x = −log10 (P value). Finally these x values were z-transformed for each category. These z scores were then clustered by one-way hierarchical clustering (Euclidean distance, average linkage clustering) in Genesis. Cluster membership was visualized by a heat map using the "heatmap.2" function from the "gplots" R-package.
Protein-protein interaction network analysis. We analyzed protein-protein interaction for identified proteins using Cytoscape software.
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Protein-protein interaction network obtained from STRING database. STRING defines a metric called "confidence score" to define interaction confidence; we fetched all interactions that had a confidence score ≥ 0.7 (high confidence).
Interaction network form STRING was visualized in Cytoscape. A graph the oretical clustering algorithm, molecular complex detection (MCODE) was utilized to analyzed densely connected regions. MCODE is part of the plug-in tool kit of the network analysis and visualization software Cytoscape.
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